Summary. The efficacy of several exteroceptive factors including exposure to a 'strange' male, were tested to induce pregnancy failure in newly mated Mongolian gerbils. Only physical separation of monogamous pairs consistently induced pregnancy failure. This phenomenon was restricted to the immediate period after mating and is believed to be due to disruption of pair bonding, with associated luteal and implantation failure.
Introduction
Various exteroceptive factors are able to interfere with fertility in different mammals with the best documented one being that of the 'strange' male effect in the laboratory mouse originally noted by Bruce (1959 Bruce ( , 1960a , and demonstrated in several other rodent species (see Marchlewska-Koj, 1983) but not in the rat (Davis & de Groot, 1969) or rabbit (Bell & Reece, 1983) . Although a reduced level of fertility observed in newly mated Mongolian gerbils was attributed to stressful exteroceptive factors at critical times in pregnancy, the 'strange' male effect was not detected (Norris & Adams, 1979) . However, a report of a high degree of susceptibility to pregnancy block in gerbils induced by a 'strange' male or female (Rohrbach, 1982) prompted the present investigation to identify the exteroceptive factor(s) apparent in our earlier study (Norris & Adams, 1979) , and re-examine for the existence of the 'strange' male effect.
Materials and Methods
A total of 260 female Mongolian gerbils from the ARS colony maintained under conditions described elsewhere (Norris & Adams, 1981) were paired at 60 days of age with older proven males ( = stud males). After the birth of a litter, vaginal smears were taken by lavage between 09:00 and 10:00 h. After confirmation of mating (Day 1 post coitum) 20 females were allocated to Exp. 11, and litters were removed from 240 females before they were allocated, 20 per group, to the other 12 experiments (see Tables 1 & 2 Marston & Chang, 1965) , and was used to determine fertility in all experiments assessed at term (Table 1) . Similar levels of fertility were found in Exps 1-4, indicating that factors (a), (b) and (c) had no significant effect. A significantly reduced level of fertility was found in Exps 5-9, with factor (d) implicated in Exps 5-8 and factor (h) in Exp. 9 (see Table 1 ). Both of these factors result in physical separation of the established pair. In Exp. 7 all of the young born to the 7 albino females lacked eye pigmentation, thereby confirming that these litters resulted from the observed post-partum matings with albino stud males.
In each of Exps 10 and 11 there were 14 females with CL of normal appearance and implan¬ tations present at autopsy on Days 10 and 12 respectively (Table 2 ). In Exp. 12 only 3 females had CL present and embryos of normal appearance were recovered from the uteri on Day 6. Of the 17 females with failed pregnancies, 11 were without CL and 6 showed advanced CL regression. No. of females Rohrbach (1982) . Difficulties have been noted concerning the reliability and interpretation of vaginal smears in the gerbil (Marston & Chang, 1965; Barfield & Beeman, 1968) . Although olfaction appears normally dominant in nocturnal species such as the gerbil (Thiessen, 1973) , results obtained by Yahr (1977) suggest that, because the laboratory maintained gerbil is active night and day (Lerwill, 1974) , visual and olfactory cues may be used, with the emphasis switching according to conditions. The present results suggesting that a more efficient block to pregnancy may be achieved by moving the female rather than the male from the established pairing box (Exps 5 vs 9, and Exps 12 ví 13) indicate the importance of olfaction, with the residual effect of the stud male being sufficient to influence some females after separation. This residual influence of the stud male was more marked when females were examined early in pregnancy, pregnancy block being detected in only 45% females on Day 6 (Exp. 13) compared with 85% failing to litter (Exp. 9). Gerbils maintained under laboratory and semi-natural conditions are monogamously pair forming and territorial, based on an olfactory discrimination via deposition of a pheromonal-containing sebum exúdate from a specialized ventral gland (Marston & Thiessen, Owen & Lindzey, 1971; Thiessen, 1973; Thiessen et al., 1974; Âgren, 1976 , 1984 .
The obvious importance of olfaction facilitates individual recognition (Thiessen et al., 1974; Âgren, 1976; Halpin, 1976; Âgren & Meyerson, 1977) (Richmond & Stehn, 1976; Berger & Negus, 1982; Yamazaki et al., 1983) . Evidence for the vole (Milligan, 1979) (Bronson, 1971; Marchlewska-Koj, 1983) . Support¬ ive evidence for a 'pregnancy protective' effect from an assumed increase in circulating prolactin concentrations associated with lactation in the gerbil is that the presence of a litter significantly delayed CL regression, irrespective of whether the male was present or absent (Meckley & Ginther, 1972) , and a luteolytic effect of prostaglandin F-2a was demonstrated in gerbils, but not in ones concurrently lactating (Chaichareon, Meckley & Ginther, 1974) .
It seems unwise to speculate on a possible biological role for disruption of pair bonding in view of our lack of knowledge regarding Mongolian gerbils in their natural environment, added to the fact that the laboratory gerbil is now highly inbred with a genetic variance approaching zero (Thiessen et al., 1971) . As a general phenomenon pregnancy interruption remains to be con¬ clusively demonstrated in the field, and its adaptive significance is still questionable (Heske & Nelson, 1984) . While the effect of disruption of pair bonding would not typically occur in the gerbil for which pregnancy concurrent with lactation is the norm, this phenomenon must obviously be considered when planning certain experimental procedures, and it does present a potentially useful model for studies relating to preimplantation failure.
